Insulin resistance: an early metabolic defect of Turner's syndrome.
To evaluate whether insulin resistance contributes to the increased risk of diabetes in patients with Turner's syndrome, we measured insulin sensitivity (using the euglycemic insulin clamp technique, 40 mU/m2.min) and whole body glucose and lipid oxidation (assessed by indirect calorimetry) in two groups of nondiabetic patients with Turner's syndrome and age-matched normal controls. Group 1 consisted of eight young patients (mean age, 10 +/- 0.8 yr) who had never received hormone therapy, and group 2 consisted of five patients (mean age, 17.6 +/- 1.4 yr) who had been or were on estrogen therapy. In group 2, [3-3H]glucose was also infused during the euglycemic clamp to assess hepatic sensitivity to insulin. During the euglycemic clamp, insulin-stimulated glucose metabolism was decreased in both groups of patients [group 1, 8.4 +/- 1.0 vs. 14.7 +/- 2 mM/m2.min in controls (P less than 0.05); group 2, 9 +/- 0.7 vs. 11.7 +/- 0.9 mM/m2.min in controls (P less than 0.05)]. The impairment of insulin-stimulated glucose metabolism in patients with Turner's syndrome was accounted for by reduced nonoxidative glucose disposal; glucose oxidation rose to a similar extent in Turner patients and normal controls. Insulin-induced suppression of hepatic glucose production (group 2) and plasma FFA and branched chain amino acid levels in Turner patients was also indistinguishable from that in normal controls. Our data suggest that in patients with Turner's syndrome, insulin resistance is a very early metabolic defect that may be restricted to nonoxidative pathways of intracellular glucose metabolism.